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jFluid Data! 4 
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Conditions 



Formation Rdperties 



;Weli G eometiy ^ ; £ fig .Conditions 



fluid Mod<gy Powerlaw TJ 



' GrUicai R ey nolds N umbefil 




(NOTE: 0 reused wiifi Bingham plastic model)* - ' "'^1? : r ? 3^J\ <\*: 



Gas Specific Gravity (air « 1 .0): 

Mole Fraction of CO 2 in Gas'Kick: 
Mole Fraction "of H2S in Gas Kick: 



0.65*4 ' 



, ^ jSurface T emperatureflj 70 00 deg£i|4 * - '^\k%if^M $ \ I ifp|| 
. ,; Mudt^pelature Gradient: J 1,00 
\ /Wafer Temperature Gradient | -0.9Q deg^10p|^^^V*;/» 



r Input Data Type- 
<♦ . Shear Stress Reading" * 

C Plastic Viscocity 



Shear Stressfleading @ 300 fpm: :2 J 55,00 c ; 
Shear Stress Reading @ 600 rprrc] I - 111.00 \ 



^nBittNdz2fe Diameter 



\ Plastic Viscocity;? J % V 46.00 
, ' ; " ! " Yield Point |tr^j^;^^p 9;qo ' 



16.00 ?ih/32ridji 



16.00 ^M$P, 
16.00 *V32nd|; 



0.00 in/32nd 



OK 



; Cancel 
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Table 2 - Surface Tension of Water-Gas System 



Pressure Surface tension (dynes/cm) 
(psia) 74 °F 280 °F 
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Identify a current location 
of a bottom of the drilled 
wellbore 



i 



Set a fluid height to zero 



Calculate a volume of 
each wellbore section 
from user input well 
geometry 



Compare a calculated 
drilling fluid volume to a 
total volume of the 
wellbore 



If the calculated volume is 

greater than the total 
wellbore section volume, 
add the wellbore section 
height to the fluid height 
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Repeat the calculation 
after moving to the next 
wellbore section 




r 



When the calculated 
volume is less than the 
total wellbore section 
volume, calculate the fluid 
height in the wellbore 
section using the 
remaining volume 
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Select a location for the 
bottom of the kick in the 
wellbore 
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Determine the two-phase 
FPL above the selected 
bottom location of the kick 
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Determine the kick height in 
the wellbore 
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Determine a location of the 
top of the kick in the wellbore 
(or in the return line) 
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Determine the two-phase 
FPL above the top of the kick 
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Determine the total FPL for 
the two-phase mixture region 
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FIG. 7 



Calculate a total kick influx 
for a selected time duration 
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Determine the MLP operating 
mode and calculate a mud 
return rate 
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Calculate an effective two- 
phase gas volume fraction 
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Calculate an average 
pressure in the two-phase 
mixture 
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Calculate pressures at 
selected points in the 
wellbore, in the return line, 
and at the surface 





250 



252 



254 



256 



258 



FIG. 8 
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Check a current time 
registered by the simulation 
timer 




T 


Select a desired time step 




T 


Store current simulation 
values in a memory 
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Begin the simulation by filling 
the drillstring 
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Select a subsea MLP 
operating mode 
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If the drillstring is not full of 
mud, determine a U-tubing 
flow rate 
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Determine a steady-state 
surface pump circulation rate 
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Adjust the surface and MLP 
circulation rates according to 
user inputs 
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Begin simulating drilling 
(or stop drilling) according 
to user inputs 



Simulate a kick at a target 
depth in the wellbore 



Detect and record the 
kick by evaluating kick 
indicators 



Confine the kick in the 
wellbore and statically or 
dynamically kill the well 



Continue the drilling 
simulation after controlling 
the kick 
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MRD JIP Well Control Simulator -Automatic (Perfect) Control 



Help Menus Graph Pause Continue Main Menu 

Minimum Kick Pressure to Avoid Huge Kick Expansion, psig 
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Current Results- 



0. 24: 10 



Total Elapsed Time, 
fhr.mirtsecl 



Depth and Kick Volume 

VerL Depth to Kick Top, ft 
VD to the Kick Bottom, ft 



1 128,572 
{29,881 
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Volume of the Kxk in the WeB, 
bob 



Pump Output 

Pump {Kill] Rate, gpm 



5,011 



8,321 



Return Mud Rate at Surface, gpm 
Gas Outflow Rate at Surface, 
MscM) 

Surface Pump Pressucpsig 

Number of Strokes 

Total Mud Volume Pumped, bbls 

Subsea Pump Inlet P., psig 
Subsea Pump Outlet R, psig 



120,109 



Pressure Output 

Pressure at the Kick Top m the 
Well, psig 

Standpipe Pressure, psig 
Choke Pressure, psig 

Change to psig 



[1,984 



Equivalent Mud Weight ppg 
Pore Annulut Fracture 

at last casing 

atbottomhole 
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Gauges - 



5jJ0 



1000 



1500 (9P m ) 
Mud Return Rate 




Standard Kill Sheet 
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Surface Pump Pressure (psig) vs Time (nun) 
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Subsea Pump inlet Pressure (psig) vs tune (nun) 
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Determine the current time 
according to the first 
circulation timer 
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Determine a time duration 
from the user selected 
simulation ratio 
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Determine a location of the 
top of the kick 
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Calculate the kick pressure 
in each two-phase mixture 
layer 
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Calculate hydrostatic 
pressure and acceleration 
loss due to gas expansion 
from the top of the kick to the 
inlet of the MLP 



Calculate MLP inlet pressure - 
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Calculate surface pump and 
standpipe pressure 
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Calculate other pressures 
including MLP outlet 
pressure, casing shoe 
pressure, and the like 
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FIG. 13 
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Determine the current time 
according to the second 
circulation timer 



Determine a time duration 
from the user selected 
simulation ratio 
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Determine a location of the 
top of the kick 



Adjust the simulation ratio to 
5 times faster than real-time 
if the kick passes a midpoint 
of the return line while part of 
the kick remains BML 



Circulate one mixture layer at 
a time through the MLP if the 
kick is entirely BML and 
adjust the time step 
accordingly 



Calculate kick pressures in 
the wellbore BML and in the 
return line (if the kick is both 

BML and in the return line) 



Calculate kick pressures in 
the return line if the two- 
phase mixture has been 
completely circulated through 
the MLP 
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FIG. 14 
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Determine the current time 
according to the manual 
circulation timer 



Determine a time duration for 
the manual control 
calculations 



Determine a location of the 
top of the two-phase mixture 



Calculate a current MLP flow 
rate and inlet pressure 



Calculate a pressure and 
volume of the kick using a 
user selected MLP inlet 
pressure if the kick is in the 
wellbore BML 
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Record the kick volume both 
above and BML if the kick is 
both in the wellbore BML and 
in the return line 
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Calculate a pressure and 
volume of the kick in the 
return line 



Calculate a gas outflow rate 
if the kick arrives at the 
surface 



Determine an effective gas 
outflow rate in the return line 



Determine pressures at other 
locations in the circulation 
system 
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FIG. 15 



